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(57)Abstract: 

PROBLEM TO BE SOLVED: To inhibit the fluctuation of 
an operating angle by setting and outputting the driving 
current on the basis of the reaction torque equivalent 
current acting on a control shaft from an engine side and 
operated on the basis of a cam angle of a cam shaft 
operated on the basis of the number of revolution of the 
engine, and the operated current control amount. 
SOLUTION: As the reaction torque is synchronized with 
a cam angle of a cam shaft, a calculated value of the 
reaction torque to the cam angle is stored in a reaction 
torque equivalent current operating means B7 in 
advance. The reaction torque at that time can be 
immediately judged on the basis of the cam angle of the 
cam shaft operated by the cam angle operating means 
B6 on the basis of the detected number of revolutions of 
the engine, and the reaction torque equivalent current 
value can be easily determined on the basis of the 
reaction torque. The necessary current control amount 
operated by a current control operating means B5 is 
corrected on the basis of the reaction torque equivalent current value to make a target control 
shaft operating angle determined by a target operating angle operating means B3 on the basis of 
the number of revolutions of the engine and the engine load agree with the control shaft actual 
operating angle detected by a operating angle detecting means B4, and the. driving current to a 
DC servo motor is determined and output to a PWN output determining means B8. 
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A2 0, 2 0. Uy^mi2 6, 2eiSi:X/n'y^T- 
[ 0 0 4 1 ] -e LT . S!IWftf^:ft<7)7 -f - hvs' ^$fj 

±^\'^tzib. imntim^m.Q.mi,zun^tLfc::!t^mi>z 

S>l)S<>5[SS!lfW4'tfcV->T. lai 2l,Z^-tXdiz^ lute 

:i^yi^ymmmtf^mmmimzi5uxK^ h;i^i?{;a^< 
Mmmm^^izmix. zcotzub. '^m^mt lx 

[ 0 0 4 2 ] ^ <r T\ <o^mcomm(r)mm i o 

^Mr{±. VELi|fi|t:i5{t^DC-»?--rtf^-;5'10 

LT . smmmiiimMtmmmmimM t ^-^^-t 
^f^>^iziis:m^mmmmM.^K:h N^'^-^^ffi^maii-ca 

[0043] gp-^, zmmmm.cp\ji,zit^ jiy=jy 
m^-ty^i 0 sij^^com^izm-^^j^yi^ymmf. 

M-fe >-9- 1 0 4 4. <7)ii-t (cS-c^ # X y mit ^ 



^ai^gB 2X'^\ti^ixfz:!^yi^yn.m^t>Bm\mti 

V-9-1 0 2:i)^/i>c7)fi-f-t^o'^S(|fflI|Bii 6<r>m.mm'k 
3 Sg$iJiWMf^:ft tf^:ft«lttJ#©B 4 

x^i^^tifzmwimmin t^-^^^h tztbiZiism 
yi^ymmm^ta^RB 1 T^iii$ti.7^cx:/i;y<7)iiig 

iiC;&^^;&AWl 3«;<7A:ft$:a^-rS;&AA^i»^gB 
6 b , A:ft?i3?#©B 6 xmn.^tifz7t!M.m(r)ytfJ^n 

^^MM.i-^K:fihf\^^'nmm^umn^^B7 1. mi 

^^n&tmmm&mn.^^B3X'mn^tLt:^sm 
mi^zm-i^Dc^-Tf.^^—^ 1 0 1 i<zm-hmm^^ 

^iil:^-r€.PWMaj:J3ig^#SB8i:. ^iii.TV^ 

[ 0 0 4 4 ] § t^t.zmm'i, b . tm^fj hjui'w^m 

Hi 4l,z^Xoiz, K-n h;P:?{4, ;^Atti 3 

<D%m-mt:K-n h)v-:^i^'MM^^mM.^WLB i 

f<Zst'm^^Xii<i>cr>X\ itLtiO. :fjJ^mi3a)^ 

it^*?f-<'^MOK:^i 
•eKtc^je CtzK-ti h ;P^'ffia««i!ES: 1. C: b ifiT 

Wj^(^mi:i>XTi,Z7f(t. 

[0045] ^fc, mfiBHl4«4. ;^Attl 30;^A^ 

izm-hK-)ih)V9cr,mmm.{-^j:i6. #1— 4{4. 4M 

g)X>'>'>{ci5{ti,#^MS'M:^h;^^^^-r. ) Xh 
0. 01 5(4. ;*A|ttl 3<5D;ierA:^|(cj>t^|,^^h;p^ 

(Di^nmxh^. 'mmt^i^m^i)>ti:i:^\,z. mmm.b. 

ff-^ffi(c:{4:*c#^IIM*^'^v^7t*^, 
oiI^(cfflv^A,ti^ffl{4. #m(SiSiM:>3 
Oft^ {K± h;l^^<7)fl|{4#^miJ(=^i!.-{f4>o#j&>- 
fcSTti^. ^coftaffi) iJt{4ff-S11<7)V^-fixo<t^ffl 

^^X^>i}-t.h■^J:\^. 

[0046] JJLhcoa: ■? fc. :icr>^m<om&<7imM 1 0 
i^MeWc7)nJ^^a-e{±, VEL*i<tl:t5{tSDC 

•^-if^^-^ 1 0 1 t=^-^|g»ft-f-^ai:^-r-l>$iJW^ 

«c p utfO(*i^^ LT . ^mmm^mf^ b ummm:^ 
wmb^~Wi^-\thfz»^i,ZiS^i^tg^mm&^Kti h)v 

iJ'ffiSmSEffiTifiE-r -S i o t LJt tc i 0 . H 1 2 
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[0047] {^mcr>mM(r>mm2 ) mz. ^BM<r>m^ 

^^nnx^comm^m^-r^ . 
[0048] ^cr,^mcomii&<Dmm2(Dp^mmmco-^^ 

mi 6(7)i^Xy-J^J'^v^mt,Z7r:-rXo 
miiB;<?A^«l[¥SB6-C^I®$tL;t;>!fAiftti 

^msPaHS^^gB 7-C^»$ixfcK:'3h;U:7ffl^^«sSt 

mttcmMtmimmmmmn^mB sx-mm-^ti 
ti^MmMizm^^miDC'^-:ii=E-i^ 1 0 1 t:*ir 

[ 0 0 4 9 ] fiPt> . $iJfflIW 1 6 tCi'hSLh LTfe4?i>R:^ 
H 1 4.<7)lli!Hifc S 1 5 cDff-^«It:^-r i ? 

mmmti\-M.mtco^x%mmz^^j.^comM i-r 
ti) ti^h^fzi^. ^c7)i^^njE-thfzMz. mtmm 
!s^K:t3 hJu^^mLmn^m 9x^fmmz^ib£:>titz 

mn.^titzKtih/i^i'm'Mm^i^zmt^zbiziK). k 
m<m^i^mm.x'\i. mmm<^mm<^mmi(r)m^ 

\,zMx. . K-n h}V9ifim^<r>%m%f<zi^mth ^ t t,zx 
[00 5 1 ] JiLh, *^HJO^SfeO?^ffi^lSBJfr 

M.wm:mwL\i:i<7)^m<r>mm(r)mm.\>zm'M^ix^ 

Lx^ns^^mf^zb-ytziiK m%mz-^\.^x tjiffl-r-s. 
tLxii. z <7)^mcomm<^mmx'm^ Ltzmmc^) t <7) 



izm^-^ti^i,cr>xi±^<. m^mi'ZTjkLtimmcoi.cr, 
^cmco-^rm)ii^mmizi>-^x^^mimm-thz 

[0053] 

&L±MmizmmLx^fzXoiz. 
msmiim<DfHmm<7>^imb^mxii. imcoj: 
oiz^ imcy3m^izmtt:mmimmmnt:mn 
•ri>smi^mMm%^mt. msm-fmnmn^^x-m 
M^titzBmmmm^mntimnmtii^mx'^iii^ti 

•thAJ^nmn^mt. m:^j^MmM-^&:X'mm.^tifc 
:^Mmir>AJ^nx *)i3mmipt^mmiiizi^m-rh^ h 

mmmz^-rs%wm.r'!'^:i.:i^—s'izm-hms^ 

tx\ mmmmn<r)^^mMm^i<zio\^x . :^M.^n 
y f} r-j^m^m. vx umwazM^ioh ^ NVi-rxr u > 
w.ii^\.z^m-hfmw^^iihw.-nv}V9 (oivi^- 
vnnwi. mji^mz^) i.zm-^^^xw&'thmm 
^^nm-th:ibifx% . cmcio, mmm^c^^ 

[0054] m^^%m<r>nw^<r:>^m^^m.x 

mi'^jL. mi.^-ym.m.^mx\i. mmmAw,-hV)v 

itSrMieR* v)V9W^w^^^%^n.x'm%.'Sifi.fzw.-h 
y)V9imn^\izmy:.fzw^m.b mimmm&mM.^ 
nx-mn^ tLfz^^M^mzwi%mtmm79 ^ 
-^\iz-mh^m^^wm:in'f^xo\izim.-^ixtz 

ZbX.K-)^ V)V^1fim^<^%^mzW^h Z. b izX 

mmmi}^^j:^ti?> ioiz^tb\^^o mucDSsmmi^ 

mi ] ^^m^mmcommiz}5if^(^^^(o-^i^ 
#si«^*-rBf®[i (m2coA-Ammmm) . 

[114] ±m^r^^mmizmm^ii^m't-:^A'S:7r:-t 
[115] ±m^^^mm.izi5n^mm:^M.<r)mmmb 
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irS0.(112OB-BM»r®ia) . 

[117 ] ±Ms:sj^mmm(r)^mmn^m<^i¥mt:^-t 
Wimm m2cr)B-Bwmmm) . 
[08] ±is^«)#^s<^.''\;i'r:?>f ^>^^by^fuy 

[09 ] ±m:sj^wmmmcoimMmmi^:!f^^j>.t:7Kr 

[0111 m^m(7)^i^^f^<oimMmmmm(r>ff^ 
[012] ±%m^^mm.izt5if :s>mmstimn^ 

[013] ±E^^#^gO£/'Xxi^7'a «y ^'S, 
[014] ±iB^r^#^gCi5(t.&;e7-i.ttli7);&Aft{c 

[01 5] ±ffi^r^^E(ci3ftl.;i7A!Mco;{?A:ft(c 

[01 6] ^m(Dmmcrmm2<^j^imm<7)±Ms^^ 

[017] «^JiO-5ISaiI#JIK^5^-?-8lTffi0. 

[01 8 ] ^mico-^i^^mmcoimMmm'^XT'A 
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